Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2017 Figure S3 . PXRD of UiO-66 nanocrystals after compression by a hydraulic piston followed by pressure release. Identical conditions were used for obtaining all PXRD patterns so the intensities of the diffraction peaks can be quantitatively compared. The SEM images ( Figure 2) show that the morphology of UiO-66 nanocrystals endured deformation upon applied pressure, transitioning with increasing applied pressures from well-defined octahedra (<0.4 GPa) to irregular blocks (~1 GPa) to agglomerates (1.9 GPa). Figure S4 . FT-IR spectra over the range of 3750 -720 cm -1 of UiO-66 nanocrystals after compression and pressure release, and the absorbances have been normalized to the peak at 1019 cm -1 . Note the presence of well-defined isosbestic points, which is consistent with two species, the eight-coordinate bridging carboxylates and the putative six-coordinate monodentate carboxylate species discussed in the text. Figure S9 . In situ TEM images taken before and after compression. Calculation of effective pressure and mass of single UiO-66 nanocrystal can be derived from these images. After loading UiO-66 on the silicon wedge holder, projection of the octahedral crystal of UiO-66 is diamond-shaped in the TEM. After application of pressure, the UiO-66 nanocrystal flattened along the compression direction (noted as b or h direction in TEMs above), and synchronously expanded along the parallel direction to the holder surface (a or d direction) and perpendicular to the direction of compression. Compressed UiO-66 nanocrystals resemble the shape of flattened pillar or pancake. We used a simple scheme to calculate the effective applied pressure: the diameter (d) of the contact surface and the height (h) between the flat punch and UiO-66 nanocrystal are measured from the in-situ video, where the loading and unloading force (F) were recorded from the pressure transducer used to apply the force. Thus, the cross-sectional contact surface (A) and the effective applied pressure (P) can be calculated as where E represents the mechanical energy absorbed (which we normalize to the mass of the individual nanocrystal), F and h are the load (µN) and displacement (nm), P and dV are the applied pressure (GPa) and the volume changes (µm 3 ), respectively. F and h can be directly read from the load-displacement curve. The flat punch uniaxially compresses the UiO-66 nanocrystal to the maximum load (Fmax) and the maximum displacement (hmax), when the maximum amount of mechanical energy (Emax) is absorbed, followed by release of the pressure. In the unloading process, the UiO-66 nanocrystal recovers partially from an elastic deformation, rebounding partially to a final displacement (hf). During the loading-unloading cycle, the absorbed mechanical energy per gram by a single UiO-66 nanocrystal from inelastic deformation is Ef (kJ/g). Figure S11 . Representative load-displacement curves for individual UiO-66 nanocrystals (black) with variable maximum displacements around
